Introduction {#S1}
============

Sustainable development goals call for better opportunities for everyone to walk, cycle, and travel by public transport in urban areas (UN Agenda 2030, SDG 11). Walking has been recognized as one of the most affordable and easy behaviors that a human can perform to support health outcomes ([@B47]). Furthermore, walking fosters community participation and environmental sustainability, promoting thereby a new form of urbanism and environmental growth that reduces greenhouse effects ([@B75]; [@B54]; [@B67]). As a consequence, a considerable amount of research, policy measures, and guidelines on how to design human-friendly walkable communities have been produced ([@B62]; [@B90]; [@B31]). Also, the neighborhood has received special attention since this is where people interact regularly and most walking activities occur ([@B5]; [@B11]; [@B77]; [@B9]; [@B89]; [@B25]; [@B43]). However, these research efforts are primarily based upon a view of pedestrians that does not include disabilities, failing, therefore, to capture human diversity and needs across vulnerable groups of society such as that of people with different types of functional abilities ([@B95]; [@B80]).

Historically, research theories and methodologies addressing walking behaviors have largely focused upon identification of urban features, environmental design qualities, and transport system characteristics that encourage walking activities among the general population ([@B69]; [@B24]; [@B23]). As an example, the public health paradigm has primarily focused upon the incidental health benefits associated with walking, whereas the traffic planning paradigm has shed light on environmental design features that encourage walking among a healthy population ([@B69], [@B70]; [@B76]; [@B92]; [@B82]; [@B30]). On the other hand, people with disabilities, such as mobility-, vision-, hearing-, cognitive-, and hypersensitivity-related impairments, have been overlooked ([@B81], [@B83], [@B82]; [@B92]). In turn, this has generated a simplified understanding of which urban features are supportive for walking, and this results in a standardization of guidelines that prolongs social and mobility exclusion of certain groups in society ([@B6]). However, recent discussions have also put forward the importance of developing a more sustainable, safe, and inclusive urban environment through consideration of how urban planning, design, and maintenance may facilitate walking activities of people with disabilities.

In this regard, [@B80]; [@B81]) point to the need to re-think the lack of theoretical models and interdisciplinary investigations that account for the variation of walking needs across different vulnerable groups. Therefore, a further understanding of human diversity as a basis for incorporating universal design solutions for walking is necessary to counteract spatial and social marginalization of vulnerable groups of society ([@B80]).

Today, a greater awareness about the complexity of the human-environment interaction involved in walking activities is needed (i.e., dynamic interaction of micro- and macro-environmental factors, as well as social and psychological processes), particularly when discussing people with disabilities ([@B61]; [@B26]; [@B48]; [@B78]; [@B83]; [@B91]; [@B17]).

This is because proper function and performance of an apparently simple activity like that of walking can be a challenge ([@B52]) -- a challenge that, if not addressed properly, fosters spatial and social exclusion ([@B29]). The overarching aim of this study is to advance research on walking at a neighborhood level among people with disabilities by proposing a theoretical model that combines the different, yet complementary, perspectives of traffic planning and environmental psychology.

Traffic planning and environmental psychology are two disciplines that have independently considered walking behavior, with each having a special interest in the design of the physical environment for people with disabilities. Traditionally, traffic planning research has addressed the relationship between the characteristics of the physical setting (e.g., surface conditions and traffic intersections) and the actual performance of walking (physical activity), while environmental psychology has focused more on the individual experience of walking (i.e., the underlying psychological and social processes involved) and the related wellbeing outcomes ([@B2]; [@B11]; [@B25]; [@B43]; [@B71]).

The aim of this paper is to provide a theoretical model that merges the perspectives of traffic planning and environmental psychology.

The proposed model provides guidance for the development of interdisciplinary research in which the synthesis of different disciplinary knowledge supports the identification of affordances for walking activities among people with disabilities whilst also accounting for the complexity of the interactions between environmental characteristics and human processes ([@B32]). Since it is clear that policymakers and urban planners are putting great effort into the development of infrastructure for sustainable mobility (i.e., biking and walking), the proposed model is specifically intended as a starting point for interdisciplinary discourse and knowledge exchange ([@B7]). This aims to support the discourse among different actors surrounding sustainable modes of transport by means of a common theoretical background that can facilitate decision processes about the design of applied research investigations and the selection of methodologies to collect information about urban walking and people with disabilities.

The proposed model is applicable for investigations targeting walking experiences of people with diverse types of disabilities within urban settings (e.g., design and maintenance on a neighborhood level, such as local streets).

Traffic Planning {#S1.SS1}
----------------

Traffic planning research studies a multitude of aspects such as road users, different modes of transport, and infrastructure -- anything from planning and design to maintenance issues. Traffic planning works in close collaboration with public transport and municipal authorities, discussing issues such as public transport networks, safety, and sustainable transport systems.

Transport planning, within urban settings, has traditionally focused on travel as a demand rather than an activity and on minimization of costs and environmental impact (i.e., environmentally sustainable issues). However, when it comes to walking, which perhaps is to be considered the most sustainable mode of transport both for the individual and the environment, there is a greater value to be considered than simply reaching the final destination in the most effective and efficient way (e.g., reduced time, cost, and environmental impact). For example, [@B7] suggested that, to promote more sustainable behaviors (e.g., walking and biking), there is a need to involve people in order to raise public acceptance toward sustainable modes of transport. Banister's sustainable mobility paradigm (2008) was focused on the individuals' own perception about the implications that a more active engagement in sustainable modes of transport would have on their quality of life outcomes.

This type of user-centered approach to sustainable mobility, and specifically to walking, highlights how people's experiences are considered crucial, which appears in line with a more recent framework defined as the pedestrian decision-making process ([@B59]). This latter framework suggested that several factors are involved when people choose to walk, such as socio-demographic characteristics, purpose, frequency of travel, and attributes of the external environment. Furthermore, [@B59] suggested that, in order to develop positive walking environments, the factors mentioned above were not sufficient since there is, behind any decision to walk, a personal motivation and ability stemming from the individual's aspirations and values associated with walking.

The centrality of the individual's own experiences, perceptions, and needs with regard to mobility and specifically walkability has been repetitively addressed in traffic planning research using different frameworks, models, and empirical work.

However, when it comes to considering people with disabilities and their walking experience, as highlighted in this work, this has traditionally been of lower priority in the field. The research has mainly been focused on older people and people with visual impairments, and walking has often been discussed in terms of *mobility* and *accessibility in relation to the needs of these two groups* ([@B38]; [@B83], [@B82]).

Mobility is here intended as an umbrella concept that comprises different types of travel modes and refers to the ability to physically move within a community (e.g., from the home to the neighborhood and regions beyond, extending social and recreational activities as desired) ([@B73]). Accessibility is defined by [@B36] as the relationship between the individual's capacity and environmental demand. The definition is based on the ecological model and the environmental docility hypothesis ([@B53]), whereas accessibility must be analyzed by an integration of information regarding both the individual and the environmental components. Accessibility is an objective and measurable concept relating to societal norms and legislation, and it is mainly measured on the population or group level.

When considering people with disabilities, some specific theories can be adopted to address mobility and walkability issues, such as the ecological model proposed by [@B51], the congruence model of [@B44], and the general adaptation theory ([@B18]). The first two theories primarily focused on the fit between the environment and either the individuals' abilities or their needs. The third theory overcame such distinctions by incorporating both abilities and needs in a single model and by considering mobility as a key function in determining the degree of fit between the environment and the individual. The centrality of how an individual functions is, again, crucial to all the aforementioned theories and to determining a good person--environment fit. The studies that have utilized these theories have often aimed to identify how specific infrastructure elements (e.g., surface quality, sidewalk inclination, and light conditions) support walking behaviors.

Environmental Psychology {#S1.SS2}
------------------------

Environmental psychology is an interdisciplinary field of study that strongly relies on psychological theories of human --environment transactions ([@B84]; [@B16]; [@B10]; [@B28]). The discipline is problem-oriented and linked to real-world situations that address the influence of the physical environment on people's cognitive, emotional, and behavioral processes. Over time, there has also been an interest in regard to studies addressing environmental design for groups with disabilities ([@B87]).

Like traffic planning, environmental psychology values the centrality of the individual. Crucial to each human -- environment interaction are the individual psychosocial processes (e.g., perceived control and self-efficacy), which affect experience, behaviors, and overall wellbeing ([@B50]).

In the case of walking activities, the focus on underlying psychosocial processes is also acknowledged and believed to affect the quality of the experience itself. For example, using theories of restorative effects of nature, walking in natural settings has been shown to be beneficial for an individual's emotional and cognitive regulation ([@B68]; [@B1]). Self-regulation theories have also been employed, suggesting that walking is crucial for the personal development of a sense of belonging, attachment, and identification with place ([@B49]; [@B61]). These latter feelings result from a correct balance between individual needs and environmental demands. Additionally, they are generally acknowledged to have a beneficial influence on quality of life outcomes ([@B15]; [@B55]).

Furthermore, the design of the physical environment and its perceived qualities have also been considered ([@B88]; [@B86]). Such environmental qualities have been commonly defined as "*affordances*" for walking behaviors, i.e., properties of the setting perceived to be supportive for users' needs and actions ([@B2]; [@B21]). The research field has long been concerned with people's travel mode choices, drawing on theories of pro-environmental behavior to identify relevant antecedents (e.g., [@B72]). Nevertheless, the association between perceived environmental qualities and affective experience in the environment has recently been further developed in relation to walking behavior ([@B25]; [@B43]). An affective experience refers to the individual attributes of emotional quality of a certain situation and to its related environmental characteristics (i.e., physical and social). Such an experience results in an emotional response that may, for example, encourage an individual to perceive an environment as positive and friendly because it supports the person's needs and desires ([@B66]).

Merging the perspectives of traffic planning and environmental psychology on walking allows for an integration of frameworks on human -- environment transactions concerned about the psychological processes guiding human behavior with hands-on knowledge of planning, designing, and maintaining of the traffic environment for people with disabilities.

Method {#S2}
======

The Process of Merging Environmental Psychology and Traffic Planning Into a Proposed Theoretical Model of Urban Walking Among People With Disabilities {#S2.SS1}
------------------------------------------------------------------------------------------------------------------------------------------------------

Scientists experienced in working with mobility and vulnerable groups from traffic planning (*N* = 2) and environmental psychology (*N* = 2) discussed theories, concepts, and relevant themes relating to the topic of people with disabilities walking in residential neighborhoods in a series of five focus group meetings. Ethics approval for the focus groups was not required, as per institutional and national guidelines.

Each focus group meeting lasted approximately 2 h and was devoted to a specific topic. The meetings took place over months.

Conceptual Analysis Process {#S2.SS2}
---------------------------

The initial work performed was a conceptual analysis of urban walking among people with disabilities and addressed the connection between the environment and the individual during walking activities. Based upon knowledge from traffic planning and environmental psychology, several topics were considered: physical and social environments, urban walking definition, and individual abilities.

Early in the conceptual analysis process, the centrality of the individual characteristics, abilities, needs, and subjective experiences was discussed. As a result of the analysis, key concepts quickly surfaced among the teams (e.g., the importance of accounting for the subjective experiences of people with disabilities related to urban walking) (i.e., emotional response). The relevance of emotional responses related to the quality of the experience and the actual performance of urban walking is often overlooked from other theoretical models. However, it is fundamental for people with disabilities since their engagement with walking often resides in subjective constructs such as that of perceived self-efficacy ([@B60]; [@B65]).

Furthermore, the conceptual analysis identified the residential neighborhood as the most relevant and important setting for people with disabilities since it is the immediate spatial environment in which outdoor activities, such as that of urban walking, are performed ([@B22]).

The next step in the conceptual analysis was to select a theoretical framework that could account for this holistic view of human--environment transactions in which physical, social, and bio-psychological aspects of walking could be accounted for and discussed in detail ([@B4]).

In parallel to these steps, key literature from traffic planning and environmental psychology were identified and shared between the scientists to support a discussion that could facilitate the merging of different knowledge within a single theoretical framework. The material was placed in a virtual library and utilized as a guide and a reference point during the workshops.

The Human Environment Interaction (HEI) model ([@B50]) was identified as a suitable framework for the purpose of merging the knowledge between the two disciplines since it provided the opportunity to address the centrality of an individual's disabilities and subjective experience while accounting for the transaction with other environmental dimensions (i.e., physical and social environments) related to urban walking.

The HEI model is a holistic and user-centered framework used to analyze relationships between people and physical and social dimensions of specific settings.

According to this framework, each human -- environment interaction is mediated by the individual's affective experience. This suggests that a *basic emotional process* is the core of human -- environment interplay. Depending on the quality of the interplay between the physical and social environments, the activity at hand, the individual's characteristics and their prior experiences, different emotional experiences, and associated coping strategies are developed, which, in turn, will influence *wellbeing-related outcomes*.

The HEI model was originally developed in the field of environmental psychology, but, due to its intrinsic flexibility, it has been adopted as a framework in multidisciplinary studies addressing similar issues, settings, and target groups ([@B39], [@B40], [@B41]; [@B57]; [@B25]).

The framework of the HEI model is composed of four dimensions (*physical environment, social environment, activity, and individual resources*), one process (*basic emotional process*), and one outcome (*wellbeing*) ([Figure 1](#F1){ref-type="fig"}).

![Operationalization of the HEI model for investigating urban walking among people with disabilities.](fpsyg-11-00156-g001){#F1}

An overarching description of the HEI model's dimensions, process, and outcome was used as guide for the focus group discussions and the further operationalization of relevant concepts.

The *physical environment* is conceptualized as being composed of single features (molecular approach) and the result of how such features coexist in the overall environmental design (molar approach).

Two crucial aspects of the *social environment* seem to define the quality of the setting. *Crowding* refers to perceived human density and its related effects on the individual's control over a certain situation, and *social support* refers to the perceived qualities held by social situations.

Human *activities* could be divided into three main categories: sleeping, everyday life, and extreme (dangerous). The model assumes that different activities have different demands on the other dimensions (physical, social, and individual), so it is important to accurately define the characteristics of the activity object of investigation.

The dimension describing *individual resources* relates to a person's characteristics, such as age, gender, individual abilities, and prior experiences as well as their mental (cognitive and emotional) and behavioral strategies, which form the individual's personal style. This is a coping scheme activated while interacting with the environment. This is particularly important to consider in relation to individuals with impaired abilities.

The *outcome* of the HEI model is the outcome of the *basic emotional processes*, conceptualized as the adjustment strategies activated by the individual to retain control over the situation. The degree to which such strategies proceed smoothly affects wellbeing-related outcomes.

Results {#S3}
=======

The following section has summarized the results of the focus groups' continued work by operationalizing the four dimensions, the basic emotional process, and the outcome of the HEI model for urban walking at a neighborhood level for people with disabilities.

An overview of the proposed version of the HEI model is shown in [Figure 1](#F1){ref-type="fig"}.

Activity Dimension {#S3.SS1}
------------------

Walking at a neighborhood level was conceptualized in terms of a complex and dynamic interaction between physical and social characteristics of the setting as well as the bio-psychological aspects of the individual (i.e., physical abilities, perception, and experience). The definition of walking, proposed by [@B45], was adopted in this work, to support the communication across the disciplines and the operationalization of each discipline's concept/construct of relevance.

[@B45] discussed "urban walking" as a dynamic and highly transformative activity -- a heterogeneous process in which *where* and *how* to walk appeared to be reassessed by the individual throughout the experience ([@B45]). From this perspective, walking behaviors are operationalized as series of different types of walking (assemblages) that are formed by the interaction with external (physical and social environment) and internal (psychological and personal characteristics) factors, which, in turn, shape the individual's experience of walking. In this study, the notion of *urban walking* covered different levels of walking outcomes (physical, social, and bio-psychological), thus providing a description of the environment and it distinguishes between settings with different levels of environmental affordances for their users.

Individual Resources Dimension {#S3.SS2}
------------------------------

The dimension of individual resources concerns human functional abilities. This shows the varying degrees of individual abilities used to differentiate between different groups of people with disabilities and to define their needs. The concept of accessibility was used, stating that, on a group level, the grouping of the personal component must be homogeneous to enable assessment of the target environment ([@B36]). Thus, a categorization used in the field of traffic planning into 12 dimensions of functional abilities, including mobility-related (*N* = 6), vision- and hearing-related (*N* = 3), cognitive-related (*N* = 2), and hypersensitivity-related (e.g., allergies) (*N* = 1) abilities \[[@B3] (CEN TC278/WG3, 2007)\], was used. A summary of each dimension, the physical, corporeal and psychological areas involved, as well as the related difficulties connected with each condition, is provided in [Table 1](#T1){ref-type="table"}.

###### 

Dimensions of functional ability (*N* = 12).

       **Dimension of functional ability**                                                                                                    **Description of functions and difficulties performing certain actions in the physical environment**
  ---- -------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1    Wheelchair users, have function in arms and hands and in parts of torso and/or legs                                                    Persons using manual wheelchairs generally manage to compensate for sudden movements caused by braking, vibrations, etc., and can cope with small, gradual changes of level, though they have difficulties opening heavy doors
  2    Wheelchair users, partially reduced function in arms and hands and in parts of torso and/or legs, often having problems with balance   Persons generally using manual wheelchairs can have difficulties leaning sideways or forward without falling, have difficulties stretching to reach things, cannot use their bodies to compensate for sudden movements caused by braking, vibrations, etc., have difficulties with lateral slopes, have major difficulties opening heavy doors, generally lack a pincer grip, generally cannot cope with even very gradual changes of level, and can have problems with pain
  3    Wheelchair users, reduced function in arms, torso and legs, have severe problems with balance                                          Persons generally using electric wheelchairs can have major difficulties leaning sideways or forward without falling, have limited ability to stretch to reach things, cannot use their bodies to compensate for sudden movements caused by braking, vibrations etc., have difficulties with lateral slopes, generally cannot cope with even very gradual changes of level, cannot open heavy doors, usually lack a pincer grip, and can have problems with pain
  4    Reduced mobility, reduced function in legs and/or hips and/or spine, often have problems with balance                                  Persons generally using wheeled walkers, sticks, or crutches can have severe problems lifting their feet, difficulties walking backward or over uneven surfaces, can only walk short distances without rest, have difficulties with lateral slopes and long, gradual changes of level, can have problems stretching to reach things, cannot open heavy doors, and usually cannot manage even small, gradual changes of level
  5    Reduced mobility, reduced function in arms and/or hands, limited reach -- short in stature                                             Persons who have problems stretching to reach things, resisting a force, difficulties with heavy doors, etc., often experience great pain and often cannot carry bags
  6    Reduced mobility, reduced strength and problems with balance                                                                           Persons with medical impairments, such as heart and lung disorders, can have major problems walking long distances and problems with rapid head movements
  7    Visual impairment, can orientate using parts of sight, problems with balance                                                           Persons who have great difficulty surveying their surroundings can have difficulties in perceiving changes in level/vertical changes, limited lateral or forward vision, reduced visual acuity, difficulty walking on uneven surfaces, need clear contrasts in light, have difficulties with lateral slopes, sometimes use a white cane and are helped by tactile contrasts, and have difficulty sorting important sounds in a noisy environment
  8    Visual impairment, can orientate with white cane/guide dog, problems with balance                                                      Persons who are blind or who have severely impaired vision can be unable to survey their surroundings, have difficulties in perceiving changes in level/vertical changes, have major problems walking on uneven surfaces, have major difficulties with lateral slopes, need clear tactile contrasts and/or clear indicators (also for guide dogs), and have difficulty sorting important sounds in a noisy environment
  9    Hearing impairment, severe loss of hearing, or deafness                                                                                Persons who require hearing aids or are completely deaf can have difficulties surveying their surroundings, have great difficulties comprehending speech and sound, very distracted by background noise, have problems sorting or comprehending important sound information, and require clear visual information and, whenever applicable, an induction loop
  10   Cognitive impairment, retardation                                                                                                      Persons with congenital impairment of central functions that cause problems in orientating, understanding layouts that are not logical, difficulties in managing sudden changes/making rapid evaluations/making assessments, and reading written text can usually understand pictogram images, but experience problems moving around due to the complex traffic environment
  11   Cognitive impairment, acquired brain damage                                                                                            Persons with a limited loss of some function that can lead to problems orientating and/or understanding layouts that are not logical, managing sudden changes, and reading written text can usually understand pictogram images, though can have problems moving around due to the complex traffic environment but can in some cases supplement using old knowledge
  12   Allergy and hypersensitivity, allergic reactions and respiratory problems                                                              Persons who suffer allergic reaction when exposed to scents, smoke, emissions, exhausts, pollen, and electricity can have problems being outdoors due to flowers with strong scents, wind-pollinated plants and/or dense traffic environment, often have problems walking long distances and/or have problems being in densely populated areas due to inhalation of allergens

Source

Almén and Ståhl, 2007

(CEN TC278/WG3, 2007).

Physical Environment Dimension {#S3.SS3}
------------------------------

The physical environment, which in this specific case addresses a neighborhood unit of environmental analysis, was operationalized in terms of *molecular* and *molar* approaches ([@B50]).

*Molecular* approaches refer to the identification of infrastructure elements that are considered independent from one another. The challenge is to determine the degree to which certain elements are found in the environment. According to the nomenclature used in the field of environmental psychology, such elements can be defined in terms of *environmental affordances* since they support walking activities. Based on the dimensions of functional abilities and perceived difficulties in the physical environment presented in [Table 1](#T1){ref-type="table"}, the following affordances were selected for this proposed model: surface quality, crossing design, outdoor lighting, signs, environmental maintenance, resting possibilities, landscape characteristics, environmental variation, sounds, and odors.

*Molar* approaches, on the other hand, study the overall physical environment and are intended to show how well the affordances support users' functioning and performance (i.e., an environmental quality index that captures the overarching person -- environment fit).

In traffic planning, the concept that best describes such a molar view is *accessibility*. The focus is on the physical environment rather than the individual and, for this reason, it has been defined as an objective indicator of environmental quality ([@B36]; [@B83]).

*Walkability* is a term that corresponds to accessibility and refers to how supportive a physical setting is for walking. Walkability can also be defined as an overarching indicator of environmental quality, addressing the friendliness of an area for walking activities ([@B46]).

Ambience elements associated with climate conditions and perceived safety from traffic were also included and are considered critical for urban walking (e.g., [@B11]). Climate conditions comprise aspects relating to seasonal variation and perceived quality of light conditions, which are extremely important in terms of detection of obstacles and perceived quality of surfaces.

Perceived safety from traffic, on the other hand, refers to how the individual perceives traffic density, speed, noise, and how these interact with the person's ability to cope with them ([@B11]; [@B92]).

Social Environment Dimension {#S3.SS4}
----------------------------

*Social environment* can be defined in terms of an overarching atmosphere or climate resulting from the perceived quality of the social interactions established in the setting ([@B64]; [@B92]). A positive social climate is very important for wellbeing outcomes among vulnerable groups in society, such as people with disabilities ([@B63]; [@B35]; [@B12], [@B13]; [@B14]; [@B56]).

Also, the presence of people moving around in the environment has a positive influence on the walking experience ([@B85]), but perceived crowding and a nuisance factor have negative influences on the walking experience ([@B11]). It is important to, in parallel, evaluate the perceived quality of the social situation and the physical environment to account for combined effects on urban walking among people with disabilities ([@B42]; [@B58]).

The five aspects proposed by [@B50] to describe the quality of the social environment were chosen for this study -- intensity, stability, familiarity, coherence, and friendliness. High levels of social intensity were discussed, in terms of stressors, that could contribute to an unbalanced emotional experience. This unbalanced emotional experience might, in turn, have a negative influence on urban walking for people with disabilities. On the other hand, the perception of a familiar and coherent social situation was considered supportive for a smooth development of the emotional processes associated with urban walking since it consequentially has a positive effect on the perception of quality when walking for people with disabilities ([@B37]).

Aspects relating to perceived safety from crime were also considered as determinates of positive social climate outcomes ([@B11]). For this reason, information regarding perceived social incivility (e.g., vandalism, litter, and graffiti) as a source of nuisance from dangerous people and overall perceived safety were integrated in the model ([@B92]).

Basic Emotional Process {#S3.SS5}
-----------------------

The interaction between urban walking, individual resources (e.g., functional abilities of people with disabilities), and physical and social environments is mediated by the activation of the basic emotional process. This process serves to obtain information to evaluate the quality of the situation from the perspective of people with disabilities and for the purpose of performing urban walking. It therefore accounts for the affective responses associated with urban walking, and it proceeds in four phases: activation, orientation, evaluation, and control ([@B50]). Activation refers to the situation in which a certain stimulus (internal or external to the person) causes a temporary arousal in the individual's emotional system. Such changes in the emotional state of activation are followed by an orientation and evaluation phase in which the individual's attention is concentrated on identifying the stimulus and its quality. Depending on the degree to which the stimulus is perceived as positive or negative for the individual's own interests, abilities, and needs (e.g., urban walking and perceived self-efficacy), different coping strategies will then be adopted (control phase).

Smooth development of the basic emotional process is associated with emotional balance, whereas all events or environmental features that hinder their development might result in emotional imbalance. Consequentially, the quality by which the basic emotional process develops impacts wellbeing outcomes among people with disabilities during urban walking.

Wellbeing Outcome {#S3.SS6}
-----------------

Wellbeing outcomes are directly affected by the quality of the affective response (i.e., basic emotional process) experienced by people with disabilities during urban walking and the eventual need to develop adjustment strategies to cope with activities (e.g., stop or reduce walking).

Wellbeing and urban walking among people with disabilities are thereby strongly associated with the degree to which the person's functioning and subjective experience fits with the environmental demands and supports the smooth development of the basic emotional processes and adjustment strategies (i.e., control over the situation) (HEI model). Prolonged needs for adjustments, due to a maladaptive person -- environment fit, are known to negatively influence wellbeing outcomes ([@B50]).

In this study, wellbeing was operationalized in terms of the three concepts: *usability, mobility, and quality of life.* Usability is a subjective concept and is related to how an individual perceives the environment (i.e., the degree to which they can perform an activity), such as moving around in the environment (e.g., an urban neighborhood at a certain time). Usability varies due to individual or environmental conditions at that specific time ([@B36]). A usable environment is one where an individual with impairments can function and perform their activities independently ([@B94]).

Mobility is a broader concept that comprises several modes of travel, but, in this study, the focus was on pedestrian mobility (i.e., urban walking). The individual's own perception of environmental usability is expected to influence the quality and frequency of mobility. Good levels of mobility and usability are known to support wellbeing outcomes by sustaining the individual's sense of independence and purpose in life, but lower or decreased mobility is associated with powerlessness, depression, and isolation ([@B53]; [@B8]; [@B78]). These latter feelings are often found in situations where disabilities are present and where the level of access to different opportunities is not equal ([@B19]).

In the scientific literature, quality of life is often used to operationalize wellbeing. Quality of life is a subjective evaluation of salient aspects of life comprised of physical and psychological health and quality of social and physical environmental factors ([@B93]). In the context of urban walking, quality of life is suggested as an overall indicator of the individual's satisfaction with life. For a person with disabilities, this is expected to increase when walking is performed in an environment that is experienced as usable. The concepts of usability and mobility are known to be crucial indicators of the quality of the walking experience, and, as expressed in quality of life, they are expected to affect wellbeing outcomes.

Discussion {#S4}
==========

This work proposes an operationalized version of the Human Environment Interaction model (HEI model, [@B50]) as a tool that may facilitate an interdisciplinary analysis of urban walking among people with disabilities.

Previous models and theoretical frameworks developed within the field of traffic planning research have stressed the centrality of the individual's needs, motivations, and active participation when it comes to the choice of engaging into more sustainable mode of transport, such as that of walking ([@B7]; [@B59]). However, the specific target group of people with disabilities appears to have been overlooked.

The model, proposed by this work, suggests that wellbeing outcomes (i.e., quality of life perception) in relation to urban walking among people with disabilities results from a dynamic interaction between health conditions (i.e., individual resources), environmental factors (i.e., physical and social environment), and the affective responses of humans. This operationalization is closely linked to the framework proposed by the International Classification of Functioning (ICF) in which wellbeing outcomes among people with disabilities result from the dynamic interplay between individual functioning (physical and psychological) and contextual factors (physical and social environments) ([@B74]; [@B96]).

The operationalized model was developed by systematically integrating knowledge and research findings from traffic planning and environmental psychology. The decision to choose the HEI model as a basis for the discussions in the focus groups proved very beneficial since it assisted the researchers to keep within the scope of walking at a neighborhood level for people with disabilities. However, accomplishing the goal of proposing a model is not without difficulties and poses many challenges to researchers involved in such a process. The proposed model suggests a multi-perspective strategy that includes the collection and compilation of information from different actors, in this case experts (environmental psychologists, architects, and traffic planners) and users (people with disabilities).

The model should, however, be regarded as a starting point rather than a final product. The flexibility of the model, explicated by the possibility to redefine the fundamentals of each dimension (i.e., individual resources, activity, and physical and social environments) as well as processes and outcomes, depending on the scope of the research and on the target population, allows for integration of further disciplines concerned with human -- environment transactions ([@B41]; [@B27]). The aspect of flexibility is particularly relevant when investigating complex, dynamic, and heterogeneous human--environment interactions such as urban walking ([@B2]; [@B45]). Other disciplines that might benefit from further development of the proposed model are, for example, health sciences that may contribute by further elaborating on the individual's capabilities, human geography that may deepen the meaning of place, and sociology could add the social context--power relations.

One of the major strengths of the proposed model is the focus on the subjective experiences people with disabilities have had of urban walking. This is expected to advance knowledge from previous theories, which have exclusively targeted the general population, by addressing diverse human factors and degrees of abilities involved in walking behaviors ([@B2]).

The centrality of the individual is stressed by investigating how people with disabilities' emotional processes (i.e., affective response) mediate the impact of the environment on urban walking. The subjective information generated makes it possible to identify associations between the characteristics of the environment and accessibility/usability, as well as, frequency and quality of mobility for people with disabilities and, in the long term, the related quality of life outcomes. Overall, this approach allows for focus on one single group as well as on multiple groups with disabilities at once, which hasn't been addressed in previous models ([@B80]).

Furthermore, with consideration for the influence that the physical environment design has on people with disabilities and their walking activities, the proposed model places great focus on the physical dimension of the environment by accounting for both molecular and molar features ([@B53]; [@B33], [@B34]). The content of the physical environment dimension aroused particular interest in the discussions of the focus group meetings; most of the time was spent on this topic, which posed a particular challenge to the involved researchers. The discussions led to groupings that utilized the different traditions and theoretical approaches of the two disciplines. The proposed model clearly shows the necessity of including both molecular and molar aspects and a common terminology for these components was developed. From a planning perspective, the interaction between molecular and molar environmental levels is sometimes overlooked; however, for people with disabilities, the dynamic interplay between macro (e.g., proximity of services and street connectivity) and micro details (e.g., unevenness of the surface) have a significant influence on mobility possibilities ([@B20]). The proposed model allows empirical studies to produce relevant information about which physical elements of residential neighborhood areas are perceived to be more supportive for urban walking. Also, it allows conclusions to be drawn about how well the combined effects of those single elements support the walking needs of people with different disabilities.

A further strength of the proposed model is that the dimension of individual resource is related to, and described as, individual functional ability rather than disability. By this approach, the model highlights the theoretical model proposed by [@B53] as well as the theoretical concept proposed by [@B36] that the accessibility and usability of an environment are both relative concepts and a direct product of the relationship between the demand of the environment and the capacity of the individual. As such, it strengthens the understanding of the complexity in performing an activity such as walking.

A potential limitation of the proposed model is the requirement for knowledge and understanding about different disabilities and what consequences they might pose on an individual. The model is time consuming since the fundamentals of the dimensions must be carefully examined and operationalized by the combined work of different experts (i.e., traffic planning and environmental psychologists). However, the proposed model was developed through merging two disciplines, and that is how it is meant to be used (i.e., as a tool to facilitate the discourse and collaboration across different disciplines and social actors). In order to test the properties of the proposed model, the first step is to bring together the expertise of transdisciplinary teams around the topic of urban walking and people with disabilities. Practical information deriving from research projects (e.g., problem based and linked to real-life situations) is recommended. Specifically, a proposal is designed for pilot investigations in transdisciplinary contexts where collaborative approaches among relevant social actors (e.g., researchers and municipalities responsible for designing and maintaining of pedestrian environments) can be developed to support positive walking outcomes among people with disabilities.

The modified HEI model is thus seen as a tool that provides possibility to shift empirical research on walking from its main focus on the general population to the inclusion of diversity. This is to ensure opportunity to develop a new form of discourse in which social and spatial inclusion is considered for everyone. Through the model, we might be able to better understand the needs of different groups of people with disabilities during the activity of walking, and this improves our capability to create inclusive environmental design solutions (i.e., accessible and usable) that meet the needs of a wide spectrum of pedestrians ([@B36]). This is in line with the principle of a Universal Design approach that seeks to support the needs of the maximum possible number of users but appears to be overlooked in regard to neighborhood planning and design ([@B52]; [@B80]). The empirical knowledge produced by the proposed model can feed into design recommendations (e.g., facilitators and obstacles of walking). This information can be used by policymakers and stakeholders in future planning of user-friendly neighborhood walking areas.
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